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PREFACE 




In April 1967, the Office of the Assistant Secretary of Defense 
(Manpower and Reserve Affairs) formed a Pilot Advisory Committee to 
study "Pilots as a National Resource." The Committee consisted of the 
Assistant Secretary and a representative of each of the three Services. 
Staff members from Rand were invited to attend the early meetings of 
the Committee. The outgrowth was that the Air Force member requested 
Rand to accept responsibility for examining the Air Force pilot train- 
ing process. The objective of the Rand Pilot Training Study was to 
develop a series of computer models for use In estimating the resources 
required to produce pilots and the costs of training them. Further, 
the models were to be designed for sensitivity analyses and long-range 
planning . 

For the convenience of readers whose interests may not extend to 
ill aspects of the pilot training process, the results of the study 
are presented m eight volumes, as follows: 



Volume 



I 


RM-6083-PR 


The Pilot Training Study: Personnel Flow and 

the PILOT Model, by W. E. Mooz. 


11 


RM- 6081 -PR. 


The Pilot Training Study: A User's Guide to 

the PILOT Computer Model, by Lois Littleton. 


111 


T.M-6082 -PR 


The Pilot Training Study: Precommissioning 

Training, by J. W. Cook. 


IV 


RM-6083-PR 


The Pilot Training Study: A Cost -Est ima t ing 

Model for Undergraduate Pilot Training, by 
S. L. Allison. 


V 


RM-6084-PR 


The Pilot Training Study: A User's Guide to 

the Undergraduate Pilot Training Computer Cost 
Model, by Lois Littleton. 


VI 


RK-6085-PR 


The Pilot Training Study: Advanced Pilot 

Training, by P. J. Kennedy. 


VII 


RM-6086- PR 


The Pilot Training Study: A Cost-Estimating 

Model for Advanced Pilot Training, by L. E. 
Knollmeyer . 


VIII 


RM-6PS/-PR 


The Pilot Training Study: A User's Guide to 

the Advanced Pilot Training Computer Cost Mode 
(APT), by H. E. Boren, Jr. 
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The present Memorandum, Volume III of the series, presents the 
findings of the part of the study concerned with precommissioning 
training. Since only commissioned officers are admitted to pilot 
training, the purpose of this Volume is to document the methodology 
for estimating the costs of the precommissioning phase. It develops 
equations for estimating the costs of training, leading to the com- 
missioning of all new Air Force Officers and, more particularly, the 
costs associated with those who enter Undergraduate Pilot Training (UPT). 

It is suggested that Volume I of the series be read by those who 
desire a comprehensive understanding of the part that precommissioning 
training plays in the total process of training USAF pilots. 
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SUMMARY 

This Memorandum presents the cost of trainirg as conducted by the 
Air Force Academy (AFA) , Reserve Officer Training Corps (ROTC) and 
Officer Training School (OTS) and leading to the commissioning of new 
Air Force officers. These three training programs provide approximately 
80 percent of the officers who qualify for entry into the Air Force 
Undergraduate Pilot Training (UPT) program. It is with their train- 
ing costs that this Memorandum is primarily concerned. 

The number of enrollees (annual input) required by eacn of these 
officer-producing sources is a function of the number of graduates 
that is required of them and of their respective student-attrition 
rates. This applies both to th'j total number of enrollees and to the 
percentage that are admitted as pilot candidates. 

In turn, the pilot-candidate production (UPT input) quota assigned 
to each source is largely determined by the UPT production voutput) re- 
quirement and by the rates of attrition experienced during UPT train- 
ing. Attrition rates differ according to source. The lowest rate oc- 
curs amr»ng Air Force Academy graduates and the highest among Officer 
Training School graduates and among the nominal 15 percent of ROTC 
graduates who do not receive preliminary flight instruction. 

The student flows, personnel resources required to support the 
flows, and costs of pilot candidates graduating from each of the three 
commissioning sources were analyzed. These analyses were made to de- 
velop estimating relationships and predictive factors that may be used 
for estimating pilot candidate costs over a range of commissioned of- 
ficer production. The analysis for each UPT source involved is as 
fol lows : 

*ln FY 1969, approximately 7 percent of those entering UPf were 
Air Force officers already on active duty. Four percent were from 
the Air National Cuard, 3 percent from the Marine Corps, and 3 percent 
from MAP countries. 
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o The study of flow factors, that is, the number of students 
who entered training in each of the past several years and 
the number who graduated versus the number who did not. 

o The calculation of average attrition rates. 

o The identification of student load capacities. 

o The determination of historical costs of training at past 
student-load levels. 

o The estimation of future costs of training at varying produc- 
tion levels, with costs adjusted to FY 1966 dollars and ad- 
justed to take into account estimates of future attrition rates. 

* 

Student flows and the cost of pilot candidate production at each 
UPT source are summarized as follow : 

The Air Force Academy is in the middle of an expansion program. 

The output of graduates in fiscal years 1966, 1967, i968, and 1969 was 
469, 524, 612, and 679, respectively. Production is scheduled to be 
increased progressively each year until FY 1973 when it will level off 
at approximately 920 graduates. 

Pilot candidates comprise about 70 percent of the AFA graduates on 
the average and receive extra training through the Pilot Instruction 
Program'-a program of light-plane flying instruction. By FY 1973, ap- 
proximately 645 of the 920 graduates will enter UPT and will cost about 
$37.8 million in 1968 dollars, including the cost of a Pilot Indoctrina- 
tion Program. 

The ROT! program has bean geared to produce about 4500 graduates 
each year beginning in FY 1969, of whom approximately 35-36 percent 
will be pilot candidates. Annual program cost of producing 1600 pilot 
candidates will approximate $12.5 million in 1968 dollars. This in- 
cludes the cost of a Flight Instruction Program for ROTC pilot 
candidates . 

In FY 1968, 1921 pilot candidates were produced from 6320 graduates 
at a computed cost of approximately $7.8 million. The quota for OTS 
pilot candidates will vary, however, as the short-term need of the Air 
Force changes. Because the number of pilot candidates is not consistently 



To include the cost of graduation, commissioning and travel to a 
UPT base. See footnote, p. 3. 
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related to the number of graduates, the size of the FY 1973 program 
cannot be predicted. 

The marginal cost of producing additional officers as pilot candi- 

j 

dates is estimated to be $28,550 from the Air Force Academy, $3700 [ 

5 

from ROTC, and $2700 from OTS . Officers who are not pilot candidates 
no not take ceitain flying training indoctrination courses offered by 
AFA and ROTC and, consequently, the cost of producing these officers 

is somewhat lower. The original cost for these officers is estimated j 

to be about $28,000 for AFA and $3000 for ROTC. 

Finally, this document focuses on the cost of producing a UPT en- 
rolled, but also deals with the costs of those who are not pilot candi- j 

dates. The information presented may, therefore, be of interest to j 

those who want only information about the officer-commissioning process j 

and its costs. ] 







-ix- 



CON TENTS 



PREFACE iii 

SUMMARY iv 



Section 

I INTRODUCTION I 

Purpose of Precommiss ioning Training I 

Undergraduate Pilot Training 1 

Sources of Pilot Trainees 2 

Factors Affecting Undergraduate Pilot Training 2 

II RELATION OF UNDERGRADUATE PILOT TRAINING 10 

PRECOMMISSIONING TRAINING 4 

UPT Production 4 

UPT Attrition During Training 5 

Expected UPT Inputs by Source 6 

UPT Class Entry Schedule 7 

III AIR FORCE ACADEMY PILOT TRAINING COSTS 8 

The Air Force Academy Programs ( 8 

Academy Student Loads, Attritions, and Officer 

Production 11 

Pilot Candidate Versus Other Cadet Cofets 14 

Academy Pilot Indoctrination Program 19 

Pilot Indoctrination Program Costs 20 

IV ROIC PILOT CANDIDATE COSTS 21 

The Reserve Officer Training Corps Program 21 

ROTC Qualification Requirements 23 

Tay and Other Benefits 24 

Enrollee Service Commitments 23 

Management of ROTC Production Goals 25 

ROTC Pilot Candidate Production Costs 30 

V OFFICER TRAINING SCHOOL PILOT CANDIDATE COSTS 47 

The Officer Training School Program 47 

OTS Trainee Sources 48 

OTS Entrance Requirements 49 

OTS Student Commitments and Berefits 49 

OTS Student Quotas 50 

Lead Time for Adjusting OTS Quotas 51 

Management of the OTS Program 51 

Attrition During OTS 51 

Pilot Candidate Attrition Between OTS Graduation 

and Entry into UPT 52 

Maximum Production Capacity as Determined by 
^ Facilities Availability 53 

ERJC 



a 



-x- 



OTS Staff and Support Requirements 56 

Cost Per Student-Week 57 



Appendix 

A AFA ATTRITION DATA 61 

B A Fa PILOT CANDIDATE PROJECTIONS 62 

C ACTUAL AND PROJECTED A P A PILOT CANDIDATE FLOWS 63 

D 

E FACTORS FOR ADJUSTING PRIOR YEARS' COSTS TO 

FY 1968 DOLLARS 65 

F aIR FORCE ACADEMY COSTS - 6 7 

G PILOT INDOCTRINATION PROGRAM (PIP) 69 

K ROTC PILOT CANDIDATE FLO'’J 70 

I RESERVE OFFICER TRAINING CORPS COSTS 71 

J ALTERNATIVE DISPLAY OF ROTC COSTS 7S 

K 

1. ROTC FLIGHT INSTRUCT It N PROGRAM (FIP) 77 

M OFFICER TRAINING SCHOOL COURSE COSTS 78 

N OTS COSTS ADJUSTED TO FY 1968 DOLLAR EQUIVALENTS 79 



o 

ERIC 



TO 



I. INTRODUCTION 



PURPOSE OF PPF XONNISSION INC TRAI NING 

Precommissioning training (PCT) is geared to meet all officer pro- 
curement needs of the Air Force. Its purpose is to provide Instruc- 
tion, experience and motivation so that the trainee, upon graduation 
and commissioning, will have the military skills and the knowledge and 
qualities of leadership required for his progressive development as a 
career Air Force officer. 

Those who successfully complete commissioning training go into fly- 
ing training to qualify as pilots or navigators, enter technical train- 
ing course? or are assigned directly to active duty jobs. 

Since only commissioned officers ar? accepted for pilot training, 
the precommiss ioning training is an indispens ible part of the pilot 
production process. 

The Air Force need for pilots, for both fixed- and rotary-wing air- 
craft, is a major driving force for production of commissioned officers, 

but it is not the only one. Newly commissioned officers are also re- 

* 

quired for the other rated specialties and for the multiplicity of 
nonrated occupational fields (supply, maintenance, administration, etc.) 
that comprise more than one-half of the total Air Force officer strength. 

UNDERGRADUATE PILOT TRA INING 

Some pilot candidates receive preliminary flight instruction dur- 
ing precommiss ioning training, but the bnsic qualification training of 
new pilots begins with the 53-week Undergraduate Pilot Training Pro- 
gram (UPT) . This program is conducted by the Air Training Command at 
10 bases. UPT academic instruction covers engineering, safety, prin- 
ciples of flight, weather, survival, weapons and navigation. Flight 
training is divided into three phases: preflight, primary and basic. 

The first 30 hours of primary training is given by civilian contract 



For example, navigators, navigator-bombadiers , radar-intercept 
officers, reconnaissance system officers, and electronic warfare officers. 
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instructors in the Cessna T-41A; the remaining 90 hours by Air Force 
pilot insttuctors in the Cessna T-37B. The basic flight instruction, 
also by Air Force pilot instructors, consists of 120 hours in the North- 
rop T-38 twin jet aircraft. Thus, UPT provides flight instruction In 
aircraft with speeds ranging from 138 to 800 miles per hour. 

In addition to being a commissioned officer, an applicant for pi’ 
lot (or other rated specialty) training must be not less than 20-1/2 
or more than 26-1/2 years of age (and not more than 27-1/2 when he ac- 
tually enters training); be must meet physical qualifications, without 
waiver, nd must have scored well on the Air Force Officer Qualification 
Test (AF0Q1) . 

SOURCES OF PILOT TRAINEES 

There are three principal sources for the UPT program — the Air 
Force Academy (AFA) , Reserve Officer Training Corps (ROTC), and Officer 
Training School (OTS) . This Memorandum examines for each of these 
officer-producing sources, the student flows, resources required, and 
costs incurred up to entrance into UPT. 

Additional sources are Air Force officers already on active duty 
either in ''other rated" than pilot, e.g., navigator) specialties, 

or in "nonrated" (e.g., civil engineer) assignments; Air National Guard; 
Marines; and MAP. The three latter sources provide students for UPT 
but do not add to the pilot strength of the Air Force. UPT also re- 
ceives a few Military and Naval Academy graduates. 

FACTORS AFFECTING UNDERGRADUATE PILOT TRAINING 

The following interrelated considerations are important in the 
overall study. 

1. Number of pilots needed to achieve a balanced (rated and non- 
rated) officer force of the size required f or national security 
and fulfillment of U.S. policy commitments. 

2. Different lead times required for officer production by each 
officer-training source. 

3. Maximum production capacity of each source. 
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4. Cost per graduate, by training source, and changes in incre- 
mental costs as training loads are increased or decreased.* 

3. Attrition between commissioning and entrance into UPT, and at- 
trition during UPT. 

Such of the above factors as pertain to the management of thr, com- 
missioning prr cess are discussed in this Memorandum, in sections arranged 
as follows: 

III. Air Force Academy (AFA) 

IV. Reserve Officer Training Corps (ROTC) 

V. Officer Training School (0T3) 

The estimatin nations, deve’oped in this Memorandum, take intc 
account attrition factors so that the required flews of pilot candidates 
through the three commission training programs may be estimated for any 
given UPT entrance requirement. Training capacities, which set limits 
on the number of pilot candidates that may be produced from each com- 
missioning source, are also considered. 

Section II contains some Introductory information about student 
pilot attrition during UPT and the UPT input mix. Some familiarity 
with these aspects cf UPT is needed for ready understanding of the com- 
missioning process. The information is included here for the convenience 

of those who may not yet have read Volume IV of the Pilot Training Study 

** 

Study that de^ls, comprehensively, with all cost-related aspects of 
the UPT program. 



Throughout this Memorandum, the term "program costs" is used to 
encompass all costs of the officer-production programs of the Academy, 
ROTC And OTS, respectively. Costs peculiar to pilot candidates, that 
i3, flight orientation courses conducted by the Academy and ROTC, are 
dealt with separately. PCS (permanent change of station) moves to UPT 
are also treated as a separate element of pilot candidate costs. For 
this purpose, the standard cost factor ($710) used by the Air Force 
for all PCS moves to training sites was used. The PCS factor is com- 
puted regularly and published in AFM 172.3, U SAF Cost a n d Planning 
Factors . In the treatment of OTS pilot candidate costs, the term "ac- 
cession costs" is used to include the PCS costs, and recruiting and 
post-graduation clothing-issue costs Chat are not applicable to the 
Academy and ROTC. 

A* 

See Preface. 
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II, RELATION OF UNDERGRADUATE PILOT TRAINING 
TO PRE COMMISSIONING TRAINING 

From one standpoint, precommissioning training, whether by the 
Air Force Academy, ROTC, or Officer Training School, consists of a flow 
of students that may be broken down into three numbers: the number en- 

tering training (Input), attrition during training, and the number 
graduating (production). This is equally true of Undergraduate Pilot 
Training. 

Th? UPT production goal and student flow within UPT determines 
the total input required from the three pilot candidate sources; that 
is, the programmed number of UPT graduates plus the est mated number 
of attritions during UPT training determines the require' input. 



ITT PRODUCTI ON 

Table J shows hew many from each input source graduated by fiscal 
year since 1961 and the number programmed for FY 1969. 



Table 1 



UPT PRODUCTION BY SOURCE, BY FISCAL YEAR 



Fiscal 

Year 


A FA 


USMA 


USNA 


ROTC 

FIP a 


ROTC 

No 

FIP 


OTS 


Other 
Non- 
Rat ed 


Rated 


0CS b 


■ 

Avn 

Cad b 


Total 0 


1961 


16 3 


18 


37 


708 


170 


— 


9b 


11 


63 


531 


1795 


1962 


161 


12 


11 


767 


147 


18 


91 


19 


73 


5 


1304 


1963 


.'64 


12 


15 


791 


121 


129 


98 


15 


88 


— 


1435 


1964 


P.22 


8 


12 


741 


136 


250 


212 


47 


47 


— 


1675 


1965 


347 


15 


6 


86 7 


16 7 


365 


92 


118 


15 


— 


1992 


1966 


366 


9 


2 


972 


118 


277 


69 


186 


— 


— 


1969 


1967 


294 


14 


6 


1096 


144 


704 


356 


154 


— 


— 


2768 


1968 


249 


— 


7 


1224 


191 


899 


300 


222 


— 


— 


3092 


1969 


375 


7 


1 


1022 


144 


1600 


222 


74 


— 


— 


3445 



FIP is the acronym for Flight Instruction Program, B course of flight 
instruction in light, land-aircraft given to most ROTC pilot candidates. 

The Aviation Cadet program provided a large input into UPT until 1961 
when discontinued, Officer Candidate School (OCS) provided a smaller, but 
significant, input until discontinued in 1965, 

C Excludes Air National Guard (ANG) , Marines and Foreign Nationals, 
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J TP T ATTRITION DURING TRAINING 

Attrition refers to students who "wash out" or discontinue train- 
ing. Table 2 shows, tor a typical year (FY 1967), the reasons for and 
percentage of attrition by source (Academy, ROTC, OTS, and rated and 
nonrated officers already on active duty). 

Table 2 



NUMBER OF STUDENTS ATTR1TED, BY REASON, BY SOURCE, FY 1967 



Source 


Numbe r 
Entered 


Training 

Defi- 

ciency 


Medical 

Reasons 


Fear/ 

SIE a 


Fatal - 

ity/ 

Other 


Number 
At t rited 


Pe rcent 
At trited 


Rated 


365 


8 


2 


3 


1 


14 


3.8 


ROTC FIP 


1337 


156 


27 


73 


1 


257 


19.2 


ROTC 
No FIP 


218 


52 


5 


17 


1 


75 


34.4 


Academy 


353 


34 


14 


3 


0 


51 


14 4 


OTS 


1018 


214 


23 


92 


4 


33:; 


32.7 


Nonrated 


201 


31 


11 


17 


1 


60 


29.9 


Total 


349 2 b 


493 


82 


205 


8 


790 b 


22.6 


Percent 




62.65 


10.37 


15 , 9 ? 


1.01 


100.00 





SOURCE: RCS AF-T32, Flying Training Status Repor t, Hq ATC. 

a Fear of flying and self '-initiated elimination (SIE) . 

^Table 1 shows 2768 graduates in FY 1967 versus 2702 (3492 minus 790) 
in Table.2. This accounting discrepancy occurs because of sickness and 
emergency leave holdovers from one class to another, 

It will be noted that rated personnel on active duty (mostly navi- 
gators) had, by far, the lowest attrition rate. Academy graduates did 
well as did the ROTC graduates who had FIP (preliminary flight instruc 
tion) training. The highest rates were experienced by OTS graduates 
and nonrated officers because they had had no exposure to flight 
Indoctrination. 

This points t ' che fact that the number of UPT entrants required 
to produce a given number of UPT graduates is dependent on the input 
mix* 
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EXPECTED ITPT INPUTS BY SOURCE 

For FY 1969, programmed UPX inputs and UPT graduates were increased 
to 4761 and 3445, respectively, as shown in Table 3. These numbers 
will probably increase in future years. Anticipated inputs by source 
are as follows: 

1. Air Force Academy enrollment increased to 3400 in FY 1969 and 
will be further increased to a level-off figure of 44C0 com- 
mencing with FY 1973. Because about 70 percent of the gradu- 
ates elect to take pilot training, the expectation is that 
there will be commensurate increases in the number entering 
UPT from the Academy. 

2. The ROTC program, conversely, has been cut hack. Approximately 
4500 we re programmed to graduate in FY 1969 as compared with 
5708 in FY 1968. Experience shows that about 34 percent, or 
approximately 1600, ROTC students will be candidates for pilot 
training . 

3. Because UPT accepts all Academy and ROTC graduate ^ who are 
candidates for pilot training, the Officer Training School is 
relied upon to provide UPT entrants in whatever number is 
needed to fill such ^f the UPT inpu-; quota as is not taken by 
Academy and ROTC graduates. This is possible because OTS is 
the most flexible of the major input sources v OTS training 
time is approximately three months as compared to four years 
for the Academy and two to four years for ROTC. OTS nas been 
receiving about 30,000 applicants annually. It Is questionable 
whether applications will continue at this level when the pres- 
sure of the wartime military draft lessens, but It seems cer- 
tain that, whatever the reduction, OTS will continue to pro- 
vide pilot candidates In numbers sufficient for any foreseeable 
level of pilot production. 



Table 3 



UPT PROGRAMMED INPUT, PREDICTED ATTRITION, AND 
DF, SIRED PILOT CANDIDATE PRODUCTION FOR FY 1969 



ERIC 



Source 


Pilot 

Candidate 


Predicted 

Attrition 


Desired 

Production 


Input 


Percent 


Number 


Academy 


461 


17 


78 


383 


ROTC 


1458 


20 


292 


1166 


Rated on active duty 


80 


8 


6 


74 


Nonrated on active duty 


300 


26 


7j 


222 


Totals without OTS 


2299 




454 


1845 


OTS 


2462 




862 


1600 


Grand Total 


4761 




1316 


3445 



IB 



UPT CLASS ENTRY SCHEDULE 



Once the desired UPT input mix has been set for the year, the 
annual totals from the various sources of pilot trainees are scheduled 
into eight 53-week training classes. Class starting dates are staggered 
Immediately after graduation in June, Academy graduates take 30-60 
days' leave and arrive at UPT bases beginning in July. ROTC graduates 
have first priority for June starting classes and for classes starting 
in the fall. OTS graduates fill up classes at other times. 
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III. AIR FORCE ACADEMY PILOT TRAIN! N G_CO STS 
T HE AIR FORCE ACA DEMY PROGRAMS 

This subsection describes the Air Force Academy (AFA) program with 
emphasis on aspects relating to the production of pilot candidates* 

Purpose of the A cad emy 

The mission of the Air Force Academy is to provide instruction, 
experience, and motivation so that each cadet will graduate with 
the knowledge and qualities of leadership required of an officer in 
the Air Force. The Academy develops attributes and skills needed for 
cadet and commissioned life and provides both a broad military education 
and a broad general education leading to a baccalaureate degree. 

hoc at i on and^Fac i l i t ies 

The Academy campus consists of 18,000 acres located eight miles 
north of Colorado Springs, Colorado. It provides classrooms, lecture 
halls, libraries, and laboratories; chapels; a theater; drill and 
parade grounds; indoor and outdoor athletic facilities (to include a 
golf course); dormitories and dining facilities for cadets and unlisted 
personnel; housing areas for the all-military faculty; a shopping center 
cadet stores, hospital and dispensary facilities and maintenance shops* 
In shnrt, the physical pla.,t provides everything needed to make the 
Academy a self-contained institution. 

Curricu lum 

The four-year curriculum is based on basic education courses con- 
sisting of 105 semester hours of academic studies, 28 of military 
training and 14 1/2 of physical education. Additionally, each cadet 
devotes about 40 semester hours to earn an academic major in one of 
29 subjects of his choice. Fifteen of the academic majors are in 
humanities and social sciences; the other 14 in engineering and allied 
sciences. About 170 semester hours of the 188 semester hours training 



o 

ERIC 



18 



-9- 



total are carried out during four 38-week academic years. The other 
18 are conducted during four summer training sessions. 

Training as a pilot is not essential to an Air Force career but 
most senior command and staff positions require a flying background. 

For this reason, a majority of Academy graduates take pilot training. 
The first class of 306 cadets was sworn in July 1935 and graduated in 
June 1959. T n classes have graduated from the Academy through June 
1968. 

Entrance Q ualifications for Pilo t Training . Nominations to the 

Academy are made in several categories, principally by members of Con- 
* 

gress and the President. An applicant must be unmarried; must meet 
age, citizenship and character standards; and must pass medical and 
physical aptitude examinations and College Board tests. The most sig- 
nificant among these requirements, from the point of view of pilot 
candidate flows, is the medical standard, in particular the vision 
requirements. Waivers from meeting rigid medical standards are granted 
some cadets to permit them to enter the Academy. Because of this lati- 
tude, not all Academy graduates are qualified for pilot training. 

S tudent Benefits and Service Commitment s 

In addition to free tuition, food, quarters and medical care, 
each cadet receives $160.50 per month for clothing, supplies, laundry, 
and personal expenses. Each appointee is requested to deposit $300 to 

help pay the initial cost of uniforms and other personnel expenses 

A A 

during the first year of training. His deposit account is augmented 
by a $600 interest-free loan that is recouped by small deductions from 
his $160.50 monthly allowance. Upon enrollment, AFA cadets agree to 
accept an appointment and serve as a commissioned officer in a Regular 
component of one of the armed forces for five years. 



Of the 4400 cadets, abo*it 2600 are congressional appointees. 

* * 

In Academy terminology, cadets enter the Academy as Fourth Class- 
men. A cadet progresses from Fourth Classman through Third, second, 
and First to graduation. 
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Pilot Indoctrina tion Program . The Air Force Academy does not 
provide the expensive flying training necessary to qualify a cadet for 
an Air Force aeronautical rating* That is the job of HPT. The Air 
Force Academy has, however, inaugurated a Pilot Indoctrination Program 
(PIP) which consists of flight instruction in T-41 aircraft. All cadets 
who wish to be pilots enter PIP. The first group began this training 
in January 1968. The effect upon UPT attrition rates will not be known 
for some time, but the already-low AFA rate will doubtless go down still 
further . 

Sc heduling aFA Graduates Dire ctly into UPT Classes . The Air Train- 
ing Command accepts into UPT all Academy graduates who are pilot-quali- 
fied and elect to take flight training, without regard to UPT quotas. 

As stated earlier, AFA graduates take 30-60 days leave and enter UPT 
classes beginning in July. Generally, all those whose initial assign- 
ments are to UPT will have been assigned to UPT classes by mid-September. 

Delayed Entries i nto UPT. Some AFA graduates enter the Air Force 
Institute of Technology (AFIT) Master's Degree Program at Georgetown, 
Purdue, UCLA, or North Carolina State universities. Some subjects 
taken at the Academy are accepted for graduate credit, and upon com- 
pletion of the seven-month in-residence portion, those scheduled for 
pilot training enter UPT classes, usually in March. 

Others receive scholarships and fellowships in such programs as 
the Rhodes Scholarships for advanced study at Oxford University, the 
National Science Foundation Graduare Fellowships, Atomic Energy Com- 
mission Fellowships in Nuclear Physics and Engineering, Guggenheim 
Fellowships in Jet Propulsion and Flight Structures, and Fulbright 
and Olmsted Scholarships for graduate study at foreign universities. 

Those vho are to become pilots enter UPT but at a later date than others 
In their AFA graduating class. 

The combined strength of the two advanced studies groups is small, 
ranging from 29 to 51 over a span of six fiscal years. 
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ACADEHY STUDENT LOADS, ATTRITIONS AND OFFICER PRODUCTION 

This subsection provides historical data and predictions concern- 
ing cadet strengths, attrition and pilot candidate officer production. 

Academy Attrition by Class 

Table 4 shows, for fiscal years 1959 through 1968, the number md 
percent of attritions among each of the four annual classes. It . iso 
shows the average attrition rate in each group over the entire period. 

Estimated P ercentage of Fourth Classmen who will Graduate , The 
foregoing attrition rates, by class, are now applied to a hypothetical 
entering class of 1000 cadets to estimate th? percent that may be ex- 
pected to persist to graduation in future years. Table 5 shows the 
confutation. Based on historical data, the expectation is that 67.8 
percent of those entering the Academy will persist to graduation and 
be commissioned. 

Number of Graduates who have Entered UPT, Fiscal Years 1963-1968 . 

It was previously noted that not all AFA graduates are qualified for 
pilot training. Table 6 presents historical information about the per- 
centage of graduates that actually enter UPT . This table shows, based 
on the six-year average, that about 74 percent of the Academy gradu- 
ates entered UPT either immediately upon graduation or later. The down- 
ward trend in the percentage is such that a figure of 70 percent may 
be more probable in future years and is therefore suggested for esti= 
mating purposes. 

Projections of Academy Graduates and Pilot Candidates . Applica- 
tion of historically-derived factors (for graduates and pilot candi- 
dates) gives an indication of the approximate number of entering cadets 
who may be expected to graduate and the approximate number of gradu- 
ates who may be expected to enter UPT from 1969 and subsequent gradu- 
ating classes. These estimates are shown in Table 7. It should be 
noted that the estimated numbers of graduates and UPT entrants are sub- 
ject to normal predictive uncertainty. 



erJc 



Also see Appendices A, B, and C. 
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SOURCE: Directorate, Personnel Training and Education, Hq USAF. 

Attrition rates omitted because they are inflated due to honor violations. (See Appendix 
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Table 5 

PROJECTION OF NUMBER OF FOURTH CLASSMEN WHO WILL GRADUATE 





Foul th 


Third 


Second 


First 




Class 


Class 


Class 


Class 


Number entering 


1000 


806 


ro 


693 


Percent of attritions 


19.4 


8.0 


6.6 


2.1 


Number of attritions 


194 


64 


49 


15 


Number finishing 


806 


742 


69 3 


678 



*Total attrition from entry to graduation Is 32.2%. 



Table 6 



ACADEMY GRADUATES ENTERING UPT 



Fis cal 
Year 


Total 

Graduates 


Physically 
Qualified 
for UPT 


Graduates Entering 
UPi 


Number 


Percent 


19 


499 


445 


423 


85 


1964 


499 


440 


423 


85 


1965 


517 


401 


376 


73 


1966 


469 


334 


32i 


68 


1967 


524 


560 


330 


63 


1968 


612 


448 


430 


70 


Total 


3120 


2428 


2305 


74 



Table 7 



FRO.IECTED NUMBERS OF CADETS 
ENTERING THE ACADEMY, GRADUATING AND ENTERING UPT 



Number 


Class o f 




1969 


1970 


1971 


1972 


1973 


Entering Academy 3 


1054 


1034 


1033 


1250 


1360 


Graduating 


676 


72 3 


710 


847 


922 


Entering UPT 


473 


506 


497 


59 3 


645 



3 SOURCE: Ji.rectorate, Personnel Training and Educa- 

tion, Hq USA! . 
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PILOT CANDIDATE VERSUS OTHER CADET COSTS 

Pilot candidate costs are higher than those of other Academy cadets 
because the latter are not givp’: the Pilot Ir doct rinat ion Program (PIP) 
course. Elements of pilot candidate costs are as follows: 

1. Academy operating costs per graduate. 

2. Pilot indoctrination costs per pilot-candidate 
graduate . 

* 

3. PCS (permanent change of station) moves to LPT. 



Academy Operating Coses Per Graduate 

The cost of producing an Academy graduate is c. function of the 
size of the Academy program. Since the AFA is a relatively new insti- 
tution and since it has yet to reach its stable operating level, the 
cost data available for analysis cover a reasonably wide :ang*_. Cost 
data used to develop estimating relationships consist of oudget costs 
for prior years and programmed costs from the USAF Force and Financial 
Program (F&FP) for future years. (See Appendices D ind F.) These cost 
data have been adjusted in three ways: 

1. Military construction costs and costs of equipment already 
paid for have been eliminated. Completion of the bulk of the 
Academy expansion program by 1968 means that these are sunk 
costs that may be disregarded in future year estimates. 

2. Retirement pay has been excluded, but these costs may be added 
to the total costs if desired. 

3. Adjustments have been made for several increases in pay and 
allowances that the Academy operating staff has received in 
past years. 

Academy Class Strengths . Table 8 shows year-end Academy staff 
strengths, actual for fiscal years 1966 through 1968 and projected by 
the USAF F&FP fo»* fiscal years 1969 through 1973. 

*The same cost figure ($710) is used for PCS travel to UPT from 
all three officer-production sources. This is the latest cost factor 
used by th: Air Force for estimating the cost of PCS moves of officers 
to training sites. (Table 19, Air Force Manual 172- 3D, USAF Cost and 
Planning Factors Manual , 27 October 1968.) 



3 
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lab le 8 



ACADEMY STAFF STRENGTHS 





1966 


1967 


1968 


1969 


1970 


19 71 


1 

1972 


19 73 


Officers 


664 


712 


780 


858 


918 


918 


918 


918 


Airmen 


860 


862 


842 


866 


880 


880 


880 


880 


Civi lians 


1739 


1788 


1832 


1912 


2118 


2118 


2118 


2118 


Total staff 


3263 


3352 


3454 


3636 


3916 


3916 


3916 


3916 



Pay and allowances for the Academy staff amount to more than three- 
fourths of the to*al Academy operating costs. Before a regression 
curve could be constructed, total costs foir past fiscal years had to 
be adjusted for increases in Academy personnel costs. The index in Ap- 
pendix E was used to adjust Academy costs for prior years to 1968 dol- 
lars . Table 2, Appendix F, shows the effect of these adjustments on 
the total costs for fiscal years 1963-1967. 

Academy Costs and Graduates . Table 9 presents the adjusted costs 
for the AFA program for a six-ytar period, together with the number of 
graduates. Since the size of the entering class increased steadily dur- 
ing this period, the instructional and support lead also increased with- 
out being immediately reflected In tho number rf graduates. Conse- 
quently, it could not be expected thav there would be a valid relation- 
ship between the costs and the number of graduates. 



Table 9 

AFA COSTS AND GRADUATES, BY FISCAL YEARS 
(Costs in ** -lllons) 





1963 


1964 


1965 


1966 


1967 


1968 


Cost a 

Graduates 


$38,519 

499 


$40,198 

499 


$38,514 

517 


$41,403 

469 


$41,174 

524 


$43,850 

612 



Adjusted tc FY 1968 dollars. See Appendix F , Table 2. 



o 

ERIC 



Appendix E factors are applied also to ROTC and OTS costs. 
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A more proper relationship would be expected between AFA costs 
and the number of cadet man-years completed annually, since this is a 
truer measure of the size of the program. From this information, the 
cost of a cadet man-year may be calculated, and then used to estimate 
the cost per graduate. This is done by multiplying the cos t-per-cade t 
man-year by the number in each class completing the year, which gives 
the cost-pcr-class divided by the number of graduates. The data are 
summarized in Tables 10 and 11. 



Table 10 



FISCAL. YEAR CADET MAN-YEAR COSTS AND MAN-YEARS BY CLASS YEAR 



Fiscal 

Year 


Cor>t Per 
Man-Year 


Man-Years by Class Year 


1969 


1970 


1971 


1972 


1973 


1966 


$15 ,994 


853 














1967 


15 , 369 


757 


874 


— 


— 


— 


1968 


14,947 


690 


790 


843 


— 


— 


1969 


14,311 


6 76 


738 


776 


1007 


— 


19 70 


13,765 


— 


723 


725 


926 


1096 


1971 


13,401 


— 


— 


710 


865 


1008 


1972 


13,070 


— 


— 


— 


847 


941 


1973 


12,964 


— 


— 


— 


— 


922 



Table 11 

TOTAL COST AND COST PER GRADUATE, BY CLASS YEAR ($) 3 





Year 






1969 


1970 


1971 


1972 


1973 


Fourth 

Classmen 

Third 


13,642 , 382 


13,4:2,506 


12,600,321 


14,411,177 


15,086,440 


Classmen 


11,634.333 


11,808,130 


11,105,336 


12,747,390 


13,508,208 


Second 












Clas3men 


10,313,430 


10,561,518 


9,979,625 


11,591,865 


12,298,870 


H rst 












Classmen 


9,674,236 


9,952,095 


99,514,710 


11,070,290 


11,939,844 


Total 


45,264,881 


45,754,249 


43,199,992 


49,819,722 


52,833,362 


Graduates 
Cost per 


6 76 


723 


710 


847 


922 


graduate 


66,960 


63,284 


60,845 


58,819 


57,303 



It Is emphasized that these costs are based on programmed costs and 
programmed student loads. If either changes, the cost per graduate will 
change. It should also be noted that when AtA reaches the constant level 
of production, programmed to be achieved in FY 1973, the relationship 
between program costs and number of graduates will then be valid, 
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Costs per class and costs per graduate, by class yrar. are de- 
rived from these data. For example, man' year costs shown in Table 11 
as having been incurred by the graduating class of 1969 are $13 f b42,882 
fo*“ Fourth Classmen in FY 1966 (353 man-years x $15,944 average cost 
per man-year); $11,643,333 for Third Classmen in FY 1967 (757 man-years 
x $15,369). By the same estimating procedure, costs for Second ana 
First Classmen for fiscal years 1968 and 1969 are shown as $10,561,518 
and $9,952,095, respectively, for a total estimated 1969 class cost of 
$45,264,881. 

Based on the foregoing, estimates of costs for class years 1969 
through 1973 are calculated in total and by graduate. The projections 
are made on the assumption that the Academy will continue to operate 
in much the same way as at present v/fth regard to curriculum, instruc- 
tional methodology and technological aids. 

As previously mentioned, a relationship between AFA costs and the 
number of cadet man-years is to be expected. 

Figure 1 is a scatter diagram of the data in Appendix F. This 
data covers the entire history of the Air Force Academy and, therefore, 
includes a range of student leading. The range is vide enough to show 
the expected high degree of correlation between student load and costs. 
From an analytical standpoint, some additional data points at low stu- 
dent loads would have teen desirable but these, of course, do not exist. 

A linear regression analysis was performed on the data, and the 
following equation was produced: 

Program cost ($ million) « 24.70106 + 0.0066X 
where X = cadet man-years. 

The equation and the data are plotted in Fig. 1. The equation 
may be used to estimate the program cost of the Academy at various stu- 
dent loads. It rr.jy also be used to distinguish between the fixed and 
variable costs. The intercept of the regression line on the ordinate 
may be interpreted as the fixed cost of operating the Academy. It rep- 
resents approximately half of the total current program costs. This 




Total program costs •: S million ) 
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Fig. 1 — USAF academy program costs versus loading 
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ratio of fixed to total costs is probably comparable to that experi- 
enced by similar educational institutions. The slope of the regression 
line represents the variable costs that are a function of the student 
load, or the number of cadet man-years. 

The linear equation produces an estimate of marginal costs that 
is constant at all levels of loading. With current patterns of attri- 
tion, it requires 4.3 cadet man-years to produce one graduate. Because 
the marginal cost per cadet man-year is $6600, each additional gradu- 
ate represents an additional cost of about $28,000 to the Air Force. 

AC ADEMY PILOT IND OCTR INATION PROGRAM 

The PIP program is the second component of per-pilot-candidate 
costs. Its costs are included here even though excluded from the Acad- 
emy cost records. 

FIP training is given by the 3253d Pilot Training Squadron (33 of- 
ficers, one NCO and four civilians) at Peterson Field, near the Acad- 
emy. Training is given one group in a one-month intensive course com- 
mencing in mid-June; to another in a class from August to December; 
and to a third in a class starting in January and finishing in May. 

As stated earlier, the first group began PIP training in January 1968. 

Table 12 summarizes PIP flows and total program c r sts. (Flow de- 
tails are shown in Table 1, Appendix G.) Programmed factors, to in- 
clude a six percent attrition rate, were used because the program has 
not been in operation long enough to accumulate experience factors. 

Table 12 



PROGRAM TED PIP COSTS 3 





FY 


FY 


FY 


FY 


FY 


FY 


' 


1968 


196 V 


19 70 


1971 


1972 


19 73 


Total PIP costs (rounded to 
thousands of dcllars) 




$419 


$443 


$467 


$468 


$468 


Course completions 


210 


579b 


59 0b 


572b 


572b 


572b 


Cost per completion 


1214 


724b 


751b 


816b 


818b 


818b 


SOURCE: Directorate, Personnel Training 


and Education 


(AFPTR) 


. 


a Costs Include only O&M and 


Military Personnel Appropriation costs 



because the cost of procuring training aircraft (T-41) has already been 

incurred and Is treated as a sunk cost. 

© b, , 

Projected. 
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PI LOT INDOCTRINATION PROGRAM COSTS 

Cost data for the PIP are limited because it was not started un- 
til mid-year 1968. Table G-2 displays the actual W IP costs for FY 1968 
and the programmed PIP costs from FY 1969 through FY 1973. Table 1 of 
that appendix shows the number of students who entered in FY 1968 and 

the number programmed for FY 1969 through FY 1971. This provides four 

* 

data points from which to derive an estimating relationships. These 
data points are essentially identical however, and indicate that the 
cost of processing about 580 students through the PIP course is approx- 
imately $450,000. 

i\s a result, it is not possible to produce a meaningful relation- 
ship betwean program cost and program loading, other than to surmise 
that for the years for which information exists, the program cost has 
been as noted above. These figures indicate an average cost per stu- 
dent of about $8C0, and since a portion of the program costs is probably 
fixed, the marginal cost of incremental students would be somewhat less 
than $800. Aircraft operating and maintenance costs are about 0 
per student, which would indicate that marginal costs are probably be- 
tween $300 and $800. 



The FY 1968 data are included even though the data reflect only 
part of the year because the level was the same as in subsequent years. 

** 

Cost data from air Force Manual 172-3, USA^ Cost Planning Factors , 
27 October 1968. 
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